I have chosen this subject to present to you because I have thought for some time that an insufficient amount of attention was being given to this nerve in aural literature. Facial paralysis is more common as an aural complication than the current literature of the subject would lead us to expect or else my personal experiences have been especially unfortunate.
. That the subject is a neglected one from the text book standpoint is easily proven by a reference to the new American Text Book of Diseases of the Eye, Ear, Nose and Throat, where no reference to the subject of facial paralysis can be found in either text or index. When it is recalled that the editor of the aural division of this book is one of our most distinguished American aurists, the conterpt in which the subject is held is apparent. With the exception of the text books of Politzer, Bacon, Barr and Bishop those books which treat of the subject, do so in such a manner as to imply that the accjdent of facial paralysis is not of 80 much aMount after all. The index of Dr. Dench's book on the ear contains no reference either to the facial nerve or to facial paralysis but there are several short references to the nerve and its paralysis in the text, giving its anatomy, its possibility of affection in purulent and inflammatory affections and· of damage in mastoid operations, ending with the astonishing statement that injury of the facial is not a serious accident as its · THE FACIAL NERVE IN ITS RELATIONS TO THE AURIST. 109 function is in most cases restored in from three to five weeks under the use of the faradic current.
While I am willing to concede that affections of the facial nerve bear no relation in severity or danger to others that may occur in the aural region or be associated with the facial trOUble, yet I regard facial paralysis as a by no means trivial condition; on the contrary it is a most distressing one, producing what Bishop well calls a shocking deformity. The possibility of its occurrence is always to be borne in mind by the aurist, avoided whenever possible and always treated' as a serious condition. To the aurist in a large metropolitan district the occasional case of facial paralysis occurring in connection with some ear operation may not matter, but to the dweller in a small city,like myself, the presence of a person or two in the city with face drawn to one side, unable to laugh or properly close their mouth, to whistle or to close their eyes is an advertisement not to be desired. Especially is this the case if, for any reason, the doctor is given the credit of having produced the condition. Then it is freely given out that doctor so and so operated on the ear and ever since the face has been crooked. Perhaps the operation was the result of some urging on the part of the physician and the patient now wishes it had not been done. This condition 'of facial paralysis is a walking advertisement of the worst kind, visible to all men. Most of our aural surgery is absolutely concealed, but this part of it, or complication of it appears on the face where he who runs may read. It was said in a derisive way by the assistants in the eye department of the Halle Clinic that all of Schwartze's mastoid patients had facialp aralysis. This was very far from the truth, though it did occur now and then. Schwartze was always on the lookout for the accident and warned his students to be.
References to anatomy before this society are no doubt entirely superfluous yet I can not refrain from a brief review of the topographic anatomy of the facial nerve before going on to point out conditions in which I regard it as of concern to the ,aurist.
Arising from the medulla it enters the internal auditory meatus with the auditory nerve, lying first to its inner side and then in a groove ,upon it and being connected with it by one or two fila-ments. At the bottom of the meatus it enters the aqueductus Fallopii and follows the serpentine course of that canal through the petrous portion of the temporal bone, from its commencement at the internal meatus to its termination at the stylo-mastoid foramen. It is at first directed outward towards the hiatus Fallopii, where it forms a reddish, gangliform swelling, the geniculate ganglion, and is joined by several nerves; then bending suddenly backward, it runs in the internal wall of the tympanum, above the fenestra ovalis, and at the back of that cavity passes vertically backward to the stylo-mastoid foramen. Here it divides into main branches after passing through the substance of the parotid gland and supplies the muscles of expression of the face. Within the aqueduct it gives off the tympanic 'branch to the stapedius and the chorda tympani. Topographically it is in close relation to the foramen ovale, the distance from the canal at this point being but a few lines. It is also in close proximity to the deeper mastoid cells and close to the inner tympanic wall above the foramen ovale. At this point the bony partition is often very thin and may be wanting. Hence it follows that as a result of chronic processes, especially those involving destruction of tissue, the facial nerve can be injured as a result of pressure or by involvement of its neurilemma in the pathological process. This is the more likely to be the case if the process has lasted some time, though it may occur in connection with acute troubles, otitis medi acatarrhalis or suppurativa. Panzer has shown a preparation from a case of acute tympanitis in a child where the facial canal showed a defect and the perineurium and nerve fibers were affected by inflammation. This shows how facial paralysis may arise in children from acute tympanitis.
Politzer regards transitory facia.! paralysis more common than has been supposed. It has been observed in simple non-pedorative catarrh by Wilde, von Troltsch, Politzer and others. Weiss has reported a case of perforation of the membrana tympani with a knitting needle which was followed by facial paralysis. Cartaz reports a case of paralysis from pressure in connection with acute otitis, cured after paracentesis and another case occurring in connection with the acute earache of influenza.
Forty-eight hours after this began facial paralysis supervened. Although all the ear symptoms subsided the facial paralysis was very rebellious, requiring a long course of electricity before final recovery.
In most cases of facial paralysis coming on' in the course of an ear trouble an old suppuration is probably at fault. Bezold observed this in 1 per cent. of all o. m. p cases. This has usually lasted some time and is accompanied by evidences of caries and probably granulation formation, as in the following: Female child of 6 years old, with running ears and one-sided facial paralysis, which was said to be of recent origin. Both middle ear cavities were filled with granulation tissue. This was removed with sharp curette and the facial paralysis improved, but did not entirely disappear during time child was under observation. I think the paralysis due to pre;ssure on the nerve, the facial canal being laid bare at some point, or else' involved in the chronic carious process affecting the rest of the middle ear.
. Intra-tympanic operations, ossiculectomy and curettage have been growing popular of late years as a cure for old foul suppuratives. In operations of this class the clos'e contiguity of the facial nerve and the possibility of its sheath being injured must be borne in mind. Cwretting, and all other maneuvers in the region of the foramen ova}e, must be most carefully done and the face watched constantly for twitching. I was reminded of this more forcibly than pleasantly some two years ago. I had operated on an old long-standing suppurative, which I had labored a year or so to heal. Under ether I removed the remnant of malleus, incus and stapes, and as there was considerable granulation tissue I mildly curetted the inner surface of the tympanic cavity. No force was used at any time, and the operation was done under good illumination. I had~ot noted any particular twitching during the operation, nor was I expecting any; in fact, I do' not recall having considered it as a possible complication. My surprise was, therefore, great to find the next morning that the face was drawn to one side and all the evidence of a very decided facial paralysis at hand. ) The patient laid the stiffness of the face, as he called it, to the ether, but I knew otherwise. The tympanic wound healed promptly with entire cessation of discharge, but the faciaj paralysis persisted for months in spite of the regular systematic use of faradism, galvanism, iodides and tonics; and even now, two years and more after, the recovery is not complete and he laughs somewhat one-sided and cannot whistle. Of all medical agents galvanism did this case the most good. Here the sheath, and perhaps some of the filaments were undoubtedly injured by the curette.
Bishop has had a somewhat similar case in which after an operation fOf' excision of the ossicles through the meatus, paralysis affecting all the branches of the facial took place. Recovery took place after use of galvanic and faradic current for three or four months.
In chronic suppuration where ossiculectomy is done Burnett advises against; the use of the curette even for the removal of granulation tissue. He reports 113 intra-tympanic operations without facial paralysis, in none of which was the curette used.
While I am 'not prepared to say, as does Burnett, that the sharp curette ought never to be used for the removal of granulation tissue in the tympanic cavity, it ought certainly to be used with care and with a due appreciation of the possibility of injuring the nerve. Whenever the dull wire curette will answer, it is preferable. It is also possible under certain circumstances to injure the nerve with the incus hook.
Even the use of the probe in these cases has its danger, though I do not know that paralysis has resulted. Strong medicinal measures used for the healing of suppurative and carious conditions may do some damage to, or excite some inflammation of the facial where there is any gap in the canal wall. There seems at present to be no way of accurate diagnosis as to the presence or absence of any gap.
Paralysis is common from pressure on the nerve at its outlet, due to purulent accumulations which. break through the mastoid or glaserian fissure, or through the thin m'astoid cortex of children. Such a cas'e has recently come under my observation ""here a child during convalescence from scarlet fever developed an acute mastoiditis, with cerebral symptoms, and later acute meningitis. The pus worked , its way to the surface in the neck near the facial nerve outlet before I saw the child, and produced a complete THE FACIAL NERVE IN ITS RELATIONS TO THE AURIST. 113' facial paralysis of that side of the face. After the evacuation of the pus and operation on the mastoid the paralysis rapidly disappeared, although no treatment whatever was directed to the nerve as such, the child being too sick from the cerebral and mastoid condition. By the time these were recovered from, the facial had fully regained its normal condition.
In the various oper::i,tions which are done for the relief of acute and chronic mastoid inflammations, cholesteatomata and the lik"', the facial nerve is to be borne in mind. It is probably less likely to be overlooked than in the tympanic operations to which I have already referred. Here, again, its topographical relations to the parts operated upon must be borne in mind, not forgetting that the mastoid is a bone with many variations, and that the depth of the nerve and its relations to the posterior wall of the external canal are such that ina complete operation it may be absolutely impossible to avoid its injury.
Barr states: "Below the level of the antro-tympanic passage the facial nerve takes a curve downward and outward, and may be injured by the operator. This is undoubtedly a risk in all cases, and may be inevitable when the nerve is denuded of bone and imbedded in granulation tissue. To avoid it we must keep well up and away from the lower portion of the posterior wall of the external canal. "
It was the rule when I was a student in Schwartze's clinic to measure the depth from surface downward, and the rule was given that exceptionally the facial nerve was met at a depth of 18 milli~eters, that at 20 millimeters the greatest care must be observed, and 25 millimeters never exceeded. In four specimens recently examined I found the depth to be, respectively, 16, 18, 20, 20 millimeters.
In an article on Schwartze'.s Clinic, published in 1895, I stated that injury to the facial in the course of mastoid operations was not uncommon, and that the nerve was affected "not only in that portion pf the fallopian canal, which is above and behind the oval window and on the lateral wall of the antrum, but also further under and outward on toward the stylo-mastoid foramen, a. portion of the canal that shows in its course many variations. The paralysis may not appear until some time after the operation. It is then the result of a peri neuritis extending from the point of injury, or caused by pressure from blood 'exudation in the canal. Whenever, during an operation, the region of the fallopian canal or the oval window is reached the greatest care is exercised and an assistant is told to watch for the slightest sign of spastic contraction, :80 as to avoid if possible any injury to the nerve." Asan instance of the occurrence of paralysis some time after the mastoid operation, I have the following to report: Miss S., aged 16 years, old purulent ear, with fever and .threatening symptoms. Operation: Mastoid antrum and attic thrown into one cavity and remnants of the ossicles, with granulation tissue and cholesteatomatous material ,removed and bony parts curetted. The whole of the posterior bony canal was removed and the membranous wall slit posteriorly. Especial care was taken not to injure the facial nerve. The immediate convalescence from the operation was as speedy as could have been expected but the final recovery was delayed somewhat owing to the slow healing and final granulation of the extensiv(j bony area involved in the operation. There was more or less purulent discharge for some time both through the canal and at the site of the mastoid wound. It finally healed, as I supposed, for good and the child was allowed in school, seeing me two or three times per week. One day, five months after the operation, her father brought her to me w~th unmistakable signs of facial paralysis. This had come on two days previoUf:'ly and was growing worse. The wound looked all right, and at this time I noted nothing special out of the way. 1 assured the father it would come all right and hoped it would. I took her out of school and began the use of iodides and strychnia with galvanism and later faradism every day. The paralysis gradually improved. At this time the original wound waS" all healed except a small fis-.tulou8 tract at the upper portion of the mastoid wound. After the paralysis had lasted about two weeks I found :some granulation tissue in the external canal, coming from what had been previous to operation the region of the ,attic. Removal of this seemed to hasten very rapidly the restoration of the power of the nerve. The paralysis was .at no time absolute and the cervico-temporal group recov-Bred ahead of the cervico-facialones. It was due to the too early closure of the external wound and consequent pressure from retained granulation products before complete healing had taken place in the deeper parts, combined with the fact that there ,must have been as a result of the old caries some point where the fallopian canal was bare. I have wondered why this did not occur in the earlier days when the amount of secretion was greater and the pressure of dressings and retained secretions would have favored pressure on the nerve. After the reopening of the wound the healing was speedy and no return of the paralysis has recurred, although several months have since elapsed.
In all operations where the attic and antrum are thrown into one cavity and the margo tympanicus with, it may be more or less of the posterior bony wall cut away, the fallopian eminence must be carefully watched and its injury avoided, for underneath this lies the nerve.
Occurring independently of any operative procedure it may be necessary to determine the exact seat of the lesion. This is not usually difficult though of course it may be. The history of the case will usually be sufficient. As an aid to this Ross gives the following as diagnostic points:
If the injury is external to the fallopian canal, the mus--cles of the face are alone paralyzed.
If, in the fallopian canal but below the point at which the chorda tympani leaves the facial, the muscles of the external ear are paralyzed in addition to those of the face.
If between the point where the chorda is given off and nerve of the stapedius there is in addition to preceding, abolition of taste on the lateral half of the anterior two-thirds of the tongue and diminution of the salivary secretion on the affected side.
If between the point of origin of the stapedius nerve and geniculate ganglion the same symptoms are present, together with abnormal acuteness of hearing.
If the geniculate ganglion is diseased all the preceding are present together with paralysis of the soft palate and distortion of the uvula.
If above the geniculate ganglion all the preGeding are present except disorders of taste together with implication 116 THE FACIAL NERVE IN ITS RELATIONS TO THE AURIST. of the auditory. nerve and dullness of hearing on the affected side.
If in the pons on a level with the facial one or more of the following-hemiplegia of the opposite side, paralysis of the sixth, auditory and branches of the fifth on the same side and a staggering gait with .tendency to fall towards the side affected with facial paralysis.
The question of prognosis is one of the important ones in connection with facial paralysis .. Will it get well? How long will it last? are questions sure to be asked over and over again. Fortunately most cases do sooner or later' get well usually completely so, but not always. Occurring as a result of congestive processes or from pressure of inflammatory products it will pass off in reasonable time provided the pressure is removed. Even J.1ere som'e time may elapse before complete restoration of function takes. place. I do not think that we can be certain of complete recovery if the condition has lasted any length 6f time as. contraction or atrophy of the nerve' or thickening of its neurilemma may take place. Politzer remarks that "occurring in connection with suppurative ear trouble it must always be regarded as a grave affection and significant as indicating a possible unfavorable extension of the disease toward brain abscess or sinl.l4l. thrombosis." Should the lesion result in actual destruction of the nerve trunk the paralysis would appear suddenly' be complete and be likely to continue unimproved. M. Furet has sutured peripheral end of facial to trapezius. Some tonicity seemed to return but the results were not brilliant. The prognosis in connection with the operative cases depends, of course, entirely on how much the nerve is injured. If only the sheath has been injured the chances of eventual recovery are good. The reaction to the. electric current is a valuable prognos.tic sign. "At first· the irritability for both galvanic and faradic currents is diminished. In a week or two the galvanic is heightened while the faradic remains diminished. As case goes on the neuro-electric effect becomes less while the myoelectric effect becomes greater." If there is no response to 'faradic stimulation the paralysis may be looked upon as serious. All the fibres will not be found to be affected alike, some muscles will act much better than others and tone wiiL come back faster to some groups than others. It has been my experience that the conditions are more troublesome to the patient when there is inability to close the eyes than when the mouth group are principally affected. The inability to close the eye produces a conjunctivitis and a degree of discomfort which is very great. As a rule I have found, fortunately, that this group were the first to regain their normal condition. It will occasionally happen that single branches remain permanently affected.
The treatment of these facial paralyses will depend primarily on their cause. If due to pressure or caries, so far as possible, the cause is to be removed. After the pressure is removed the remedies that seem to do the most good are the two forms of electricity combined with strychnia and the iodides. Of them all I regard the electric treatment as the most useful. Contrary to the experience of some I have found galvanism to do the most for me, although I frequently use both currents in the same case. Where possible I have the patient use a faradic b.attery severat imes daily at home, while I use the galvanic current myself. As faradism excites muscular contractility and galvanism acts directly upon the nerve endings, the advantage of using both currents is readily seen. The reaction of degeneration is not always a hopeless indication.
The question of mastoid operation will come up in many cases and must be decided according to the indications in the individual case. Urbantschitch regards facial paralysis as an indication for mastoid operation only when there is evidence that the mastoid is diseased.
The treatment is to be kept up for a long time if necessary, nor are we to become discouraged if at first the results of treatment are but slight. If the electrical reactions can be kept up and the nutrition of the individual muscles maintained at par or near to it, the chances of recovery, or at least of great improvement, are fair .. Never say when recovery will take place. Say that it is probable that it will take place, but just when no one can tell. Even the cases that do not get completely well .usually improve to a considerable extent; enough to justify all that is done in the way of treatment, since even a little improvement is worth a great deal to tqe. individual concerned.
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As a matter of precaution and of protection to the physician, it is wise in all operations in which there is any possibility that the facial nerve may be injured so to state to the patient or his friends in advance of the operation.
